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Clinical  manifestations  of  botulism  are  primarily  disclosed 
by  neuroparalytic  symptoms  ( A .M  .XORITSKII ,  1937).  Severe  forms 
of  the  dlaeaee  are  dlatlnguiabed  by  a  sharp  lncreaae  in  bulbar 
occurrences,  which  may  lead  to  a  fatal  end  as  a  result  of  the 
respiratory  center  paralysis. 

i  ati.olugoana  ton  lets  point  oat  disparities  that  develop  In 
patients  with  severe  functional  disorders,  but  with  relatively 
Insignificant  changes  in  pertinent  sections  of  the  central  nervous 
system  (A.P.  AVTSIK  et  al.,  1957).  This  may  Indicate  to  a  certain 
extent  that  basic  functional  disorders  in  botulism  are  due  to 
changes  in  most  any  vitally  Important  biochemical  processes.  A. 
GOYTON  and  M.  McDOHALD  t  1947)  regard  the  botulir.e  toxin  as  a 
"destructive  enzyme".  K.I.  MATVEEV  (1958)  tracee  It  to  antlme- 
tabolites. 

Curariform  action  has  been  attributed  to  botullne  toxin  for 
a  long  time.  However,  evidence  was  discovered  recently  that  the 
toxin  possesses  no  such  effects  (A.S.  BURNER ,  F .DICKENS  and  ZAT~  ^ 
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MAH,  1949). 


It  has  also  been  determined  that  the  toxin  has  no  effect  on 
acetylation  of  choline  and  it  does  not  changs  the  activity  of 
chol  leasts  rase  (C. TARDA  and  H. WOLFF,  1 947*  J. STEVENSON  and  G.GIB- 
vm.  1953). 

The  majority  of  foreign  authors  assume  that  the  toxin  exerts 
a  peripheral  action.  They  often  note  that  the  reason  for  develop¬ 
ment  of  muscular  paralyses  is  either  due  to  injuries  of  the  motor 
nerve  endinge,  or  due  to  injuries  in  thsir  immediate  proximity 
(K.AMBACH1,  1951  i  J  .DAVIES  ,  1953). 

Considering  rather  numerous  reports  that  clarify  the  mecha¬ 
nism  of  the  botuline  toxin's  action®,  there  are  but  few  findings 
pertinent  to  the  toxin's  effect  on  biochemistry  of  the  central 
and  peripheral  neural  systems.  Hence,  we  decided  to  investigate 
r.ut  eflwuts  uf  botuline  toxin  type  B  on  tissue  respiration  in 
t»ie  trait  end  in  myelenoephalon  of  guinea  pige. 

Vs  determined  the  absorption  of  oxygen  and  liberation  of 
carbon  dioxide  using  WARBURG  apparatus  and  DICXSOH'S  method  in 
modification  of  8  ,P  .MESHKOV  A  and  S.S.  SEVER  IN  (195C).  Obser¬ 
vations  were  made  every  30  minutes  for  1 V2  hours. 

The  intensity  of  tissue  respiration  was  expressed  in  micro¬ 
liters  of  absorbed  oxygen  and  liberated  carbon  dioxide  per  i  mg 
of  dry  tissues.  In  addition,  we  computed  the  renpiration  quotient, 
l.e.  the  relationship  of  liberated  carbon  dicxide  to  absorbed 
oxygen.  In  all,  we  performed  125  determinations  on  92  guinea  plges. 

Botuline  toxin  was  administered  intramuscularly  to  animals 
in  doses  of  1  Dim  and  100  Dla  for  one  guinea  pig.  The  minimal  fatal 
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do««  f or  on*  guinea  pig  weighing  200  to  250  gm  was  equal  to  four 
mouse-Dlm.  Th*  activity  of  1  mg  of  dry  toxin  ccrr**pond*d  to  500 
Dim  for  gulnaa  pig*. 

Animals  that  received  100  Dim  were  killed  after  20  minute* 
and  those  that  received  1  Dim  were  killed  either  after  20  mlnutee 
(let  series) ,  2 4  hour*  (2d  series) ,  or  18  hours  (3d  series). 

Irrespective  of  the  dose  of  toxin,  20  mir.utee  after  its  ad¬ 
ministration,  the  general  condition  and  behavior  of  animals  showed 
no  changes.  Most  guinea  plge  that  received  1  Dim  showed  on  the  2d 
day  some  decrease  in  muscular  tonicity,  while  their  general  mo¬ 
bility  remained  unchanged.  The  condition  of  guinea  pigs  deterio¬ 
rated  considerably  on  the  3d  day:  muscular  tonus  declined  sharply 
and  the  animals  assumed  a  lateral  position  with  their  extremities 
stre toned  out. 

Observations  made  by  us  indicated  that  botullne  toxin  in 
'  Dim  cuoe  <-C  minutes  after  its  administration  caused  increased 
liberation  of  carbon  dioxide  m  brain  tissues  on  the  average  by 
18£,  while  the  increase  of  carbon  dioxide  in  tissues  of  myelen- 
oenhalon  reached  42jt  (see  Table  1). 

Changes  in  oxygen  absorption  by  these  tissues  were  lose  ex¬ 
pressed;  one  could  only  note  a  tendency  toward  some  increase.  The 
tendency  was  more  distinct  in  myelencephalon.  The  above  condition 
was  accompanied  by  an  Increase  in  the  reeplratory  quotient  by  24jt 
in  tissues  of  myelencephalon  and  by  12£  in  cerebral  hemispheres. 

Twenty  four  and  48  hours  after  administration  of  toxin,  the 
increase  of  carbon  dioxide  ir.  both  these  sections  was  somewhat 
reduced.  Also  reduced  in  these  experiments  was  th*  absorption  of 
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oxygen  by  brain  tissues,  while  we  noticed  in  myelencephalon  liaeuee 
(quite  like  in  20  minutes  after  inoculation)  a  trend  toward  an  in- 
creaee  in  the  consumption  cf  oxygen. 

»«  noticed  a  tendency  toward  a  decline  ir  tissue  respiration 
intensity  in  cerebral  hemispheres  20  minutes  after  administration 
of  100  Dim  dose  of  botuline  toxin  to  animals,  also  e  decrease  in 
the  absorption  of  oxygen  and  in  the  liberation  cf  carbon  dioxide. 

Yet,  other  changes  developed  in  myelencephalon.  Here,  the 
absorption  of  oxygen  decreased  on  the  average  by  22£  and,  vice 
versa,  the  liberation  of  carbon  dioxide  increased  by  58£,  i.e. 
more  than  after  administration  of  1  Elm. 

Thus,  we  discovered  that  botuline  toxin  causes  changes  In 
tissue  respiration  dissimilar  in  their  intensity  in  cerebral 
'■'M"  flpnsree  and  in  myelencephalon.  The  changes  are  more  significant 
’  .u*'**r  :  rmr..  Ti,.a  diversity  in  action  is  conformable  with 

clinics'.  and  pati-OiOgicai  iindings.  As  we  know,  the  bulbar  syndrome 
reveals  itself  ae  prominent  ir.  tne  clinical  picture  of  botulism 
and  one  can  discover  extreme  morphological  changes  in  cells  of  the 
truncal  part  of  cerebral  hemispheres ,  if  compared  with  ether 
sections  of  the  brain  ( A.T.  AVToIH  et  al.,  l'JV7)  . 

Keapiratory  stresses  in  examined  tiBBues  were  primarily  mani¬ 
fested  by  increased  liberation  of  carbon  dioxide  and  by  a  lesser 
increase  ir.  the  consumption  of  oxygen  (  ir.  some  cases  even  bv  a 
decrease).  Maximal  changes  were  observed  after  20  minutes  follow¬ 
ing  the  admirletration  of  toxin.  These  changes  were  less  distinct 
on  subsequent  days,  including  the  2d  and  3d  day. 

The  results  of  our  experiments  and  of  investigations  of  the 


botullne  toxin' b  type  B  effects  on  absorption  of  oxygen  by  brain 
tissues  conform  with  the  findings  of  BURGE N  ,  who  used  the  WARBURG 
method  to  examine  the  action  of  type  A  botullne  toxin  on  white 
rats;  he,  likewise,  failed  to  observe  significant  displacements 
in  the  absorption  of  oxygen  by  tissue  sections  of  the  brain. 

The  fact  that, more  significant  changes  we  determined  in  the 
liberation  of  carbon  dioxide  than  those  found  in  the  absorption 
of  oxygen, obviously  implies  that  impairments  in  decarboxylation 
processes  are  produced  under  the  conditions  of  botullne  intoxi¬ 
cation. 

It  can  be  assumed  that  one  of  the  reasons  for  the  liber¬ 
ation  of  exceaaive  carbon  dicxide  is  the  increased  decomposition 
of  keto  acids,  particularly  of  pyruvic  acid,  which  appears  to  be 
a  more  important  substrate  in  tissue  respiration  '  N .  ? .  MEDVEDEVA  , 

’ll?;  V.,1.  •  kOKHOHOVa,  .  A  verification  of  should  be 

a 

•i  * f  *•  i,  te  1  in  .nibsepieni  investigation*. 

Z one! us  ions 

1.  Rotuline  toxin  in  a  doo«  of  i  Dim  and  1C>'  Dim  affects 
t.iie  respiration  of  tisuue.j  in  n,,  el  encephalon  more  than  w.  '«re- 

bral  hem  iapheree . 

1.  ?•.«  administration  of  1  Din.  of  botul ine  toxin  •'auuel 

intensification  of  respiratory  processes  2C  minutes  later  in 
examined  tissues;  they  were  r.unifested  by  a  predominantly  '-in¬ 
creased  liberation  of  carbon  dioxide  und  by  advanced  roapira- 
tory  quotient. 

3.  Dose  of  toxin  increased  to  IOC  Dim  induced  a  decline 

in  the  level  of  respiratory  processes  in  cerebral  hemispheres. 
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The  reaction  in  telencephalon  brought  alongside  with  a  decrease 
in  oxygen  absorption  also  an  intensified  liberation  of  carbon 
dioxide. 
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